Diffusion-potential-induced oxidation and reduction of cytochromes in chromatophores from Rhodopseudomonas sphaeroides.
A membrane potential jump was induced by the addition of valinomycin in the presence of a KCl concentration gradient across the membrane of Rhodopseudomonas sphaeroides chromatophores. As well as a carotenoid band shift, which is known to be an indicator of membrane potential, absorbance changes due to the oxidation-reduction reactions of cytochromes accompanied the jump. Under aerobic conditions with no reductant added, a part of cytochrome c2 was reduced by an inside-positive potential jump of about 100 mV in the time range of tens of seconds. This can be explained by the location of the cytochrome on the inner side of the chromatophore membrane and electrophoretic flow of electrons across the membrane. On the other hand, in the presence of 1 mM ascorbate, a similar jump of membrane potential induced a rapid oxidation of cytochrome c2 and a subsequent reduction. A rapid reduction of b-type cytochrome was also observed. Antimycin A inhibited the c2 oxidation, but did not inhibit the b reduction. The oxidation of cytochrome c2 may be explained by a diffusion-potential-induced electron flow to cytochrome b and a simultaneous electron donation by cytochrome b and cytochrome c2 to a common electron acceptor, possibly a quinone.